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Abstract
The Policy Research Working Paper Series disseminates the findings of work in progress to encourage the exchange of ideas about development 
issues. An objective of the series is to get the findings out quickly, even if the presentations are less than fully polished. The papers carry the 
names of the authors and should be cited accordingly. The findings, interpretations, and conclusions expressed in this paper are entirely those 
of the authors. They do not necessarily represent the views of the International Bank for Reconstruction and Development/World Bank and 
its affiliated organizations, or those of the Executive Directors of the World Bank or the governments they represent.
Policy Research Working Paper 7794
This paper is a product of the Poverty and Equity Global Practice Group. It is part of a larger effort by the World Bank to 
provide open access to its research and make a contribution to development policy discussions around the world. Policy 
Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at 
eskoufias@worldbank.org.  
This paper examines the extent to which the three key under-
lying determinants of nutrition—food security; adequate 
caregiving resources at the maternal, household, and com-
munity levels; and access to health services and a safe and 
hygienic environment—on their own and interactively are 
correlated with nutrition outcomes, such as height-for-age 
z-scores. Based on data from different years in eight coun-
tries in four regions where malnutrition is high, an indicator 
is constructed for each component of the three underlying 
drivers of nutrition.  In spite of the limitations inherent 
in the available data, the analysis (i) reveals that progress 
toward improved access to adequate food security and 
adequate environment and health has been quite limited; 
and (ii) provides evidence of significant synergies among 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Cambodia (2005)  24  Y  N  Y  Y    Y  Y  Y  Y  Y  Y    Y  Y  Y  Y   
Cambodia (2010)  24  Y  N  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y 
Ethiopia (2000)  36  Y  N  Y  Y    Y  Y2  Y  Y  Y  Y    Y  Y  Y  Y   
Ethiopia (2011)  36  Y  N  Y  Y  Y  Y  Y2  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y 
Nepal (2000)  36  Y  N  Y  Y    Y  Y2  Y  Y  Y  Y    Y  Y  Y  Y   
Nepal (2012)  36  Y  N  Y  Y  Y  Y  Y2  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y 
Bolivia (2003)  36  Y  N  N  N    N  N  Y  Y  Y  N    Y  Y4  Y  Y   
Bolivia (2008)  36  Y  N  Y  Y  N  N  N  Y  Y  Y  Y  N  Y  Y4  Y  Y  Y 
Peru (2005)  36  Y  N  Y  Y    Y  Y  Y  Y  Y  Y    Y  Y4  Y  Y   
Peru (2012)  36  Y  N  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y4  Y  Y  Y 
Zimbabwe (2005)  24  Y  N  Y  Y    Y  Y  Y  Y  Y  Y    Y  Y  Y  Y   
Zimbabwe (2010)  24  Y  N  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y  Y 
Bangladesh (HK, 2010)  24  Y  Y  N  N    Y  Y2  Y  Y  Y  Y3    Y  Y  Y  Y   
Bangladesh (HK, 2011)  24  Y  Y  N  N  Y  Y  Y2  Y  N  Y  Y3  N  Y  Y  Y  Y  Y 
Bangladesh (IFPRI, 2011)  24  Y  N  Y  Y  n/a  Y  Y  Y  Y  Y  Y  n/a  Y  N  Y  Y  n/a 

























































































Source: Author estimates. Data for Bangladesh from 2010 (HK) and 2011 (HK, IFPRI); Bolivia 2003, 2008; Cambodia 2005, 2010; 
Ethiopia 2000, 2011; Indonesia 2010 (RKD); Nepal 2000, 2011; Peru 2005, 2012; Zimbabwe 2005, 2010
Based on official DHS estimates when available
Stunting in children 0 to 23 months


















































Source: Author estimates. Data for Bangladesh from 2010 (HK) and 2011 (HK, IFPRI); Bolivia 2003, 2008; Cambodia 2005, 2010; 
Ethiopia 2000, 2011; Indonesia 2010 (RKD); Nepal 2000, 2011; Peru 2005, 2012; Zimbabwe 2005, 2010
Based on official DHS estimates when available
Stunting in children 0 to 59 months














































































Source: Author estimates. Data for Bangladesh from 2010 (HK) and 2011 (IFPRI); Bolivia 2008; Cambodia 2010; Ethiopia 2011; 
Indonesia 2010 (RKD); Nepal 2011; Peru 2012; Zimbabwe 2010. *Stunting for under 36 month olds. The rest under 24 month olds.
Stunting in children 0 to 23 or 35 months
























































































































Note: (1) Dietary diversity: 4 out of 7 food groups.  In Indonesia based on household (not child specific) dietary diversity;
(2) Meal frequency depends on age
Components of Adequate Food
Dietary diversity > 5 months Exclusively breastfed < 6 months













































































Source: Author estimates. Data for Bangladesh from 2010 (HK) and 2011 (HK, IFPRI); Bolivia 2003, 2008; Cambodia 2005, 2010;
Ethiopia 2000, 2011; Indonesia 2010; Nepal 2000, 2011; Peru 2005, 2012; Zimbabwe 2005, 2010.
Note: (1) Bangladesh (HK) includes food security but no information on meal frequencies.
(2) Bolivia (2003) does not include information on dietary diversity.
(3) Indonesia (RKD) only has information on household level dietery diversity, and no information on meal frequencies.
Prevalence of Adequacy in Food











































































Note: (1) Bangladesh (HK) include food security but not information on minimum acceptable diet.
(2) Indonesia (RKD) only has information on household level diatery diversity, nothing else.
By wealth
Prevalence of Adequacy of Food

























































































Note: (1) Exclusive breastfeeding for first 6 months; (2) Complementary feedings for 6- to 8-month olds;
(3) Breastfeeding within 1 hour of birth (100 minutes for Bolivia and Peru);
(4) Breast-fed for 24 months or currently breastfeeding if less than 24 months.
Components of Adequate Care
Exclusive breastfeeding Early breastfeeding initiation



















































Source: Author estimates. Data for Bangladesh from 2010 (HK) and 2011 (HK, IFPRI); Bolivia 2003, 2008; Cambodia 2005, 2010;
Ethiopia 2000, 2011; Indonesia 2010; Nepal 2000, 2011; Peru 2005, 2012; Zimbabwe 2005, 2010.
Note: (1) In Peru and Bolivia early initiation of breastfeeding is within 100 minutes, not within 60 minutes as in others.
(2) Bolivia 2003 does not include information on Vitamin A supplemenation.
(3) Bangladesh (HK, 2011) does not include information on vaccinations.
(4) Bangladesh (IFPRI) does not include information on early initiation of breastfeeding
Prevalence of Adequacy in Care







































































Note: (1) In Peru and Bolivia early initiation of breastfeeding is within 100 minutes, not within 60 minutes as in others.
(2) Bangladesh (IFPRI) does not include information on early initiation of breastfeeding
(3) Indonesia does not include information on complementary feeds for 6 to 8 month olds.
By wealth
Prevalence of Adequacy of Care













































































Components of Adequate Environment














































































Note: For Bangladesh (HK) Vitamin A supplementation is only for children over 6 months.
Components of Adequate Health






























































Source: Author estimates. Data for Bangladesh from 2010 (HK) and 2011 (HK, IFPRI); Bolivia 2003, 2008; Cambodia 2005, 2010;
Ethiopia 2000, 2011; Indonesia 2010; Nepal 2000, 2011; Peru 2005, 2012; Zimbabwe 2005, 2010.
Note: (1) Bolivia (2003 and 2008) do not include improved sanitation.
(2) Ethiopia, Nepal, Bolivia, and Indonesia do not include community sanitation.
Prevalence of Adequacy in Environment


















































Source: Author estimates. Data for Bangladesh from 2010 (HK) and 2011 (HK, IFPRI); Bolivia 2003, 2008; Cambodia 2005, 2010;
Ethiopia 2000, 2011; Indonesia 2010; Nepal 2000, 2011; Peru 2005, 2012; Zimbabwe 2005, 2010.
Note: (1) Bangladesh (IFPRI) has Vitamin A supplementation for 6 to 24 month olds only.
(2) Indonesia does not have information on prenatal checkups or Vitamin A supplementation.
Prevalence of Adequacy in Health







































































Note: (1) Bolivia does not include improved sanitation.
(2) Ethiopia, Nepal, Bolivia, and Indonesia do not include community sanitation.
By wealth
Prevalence of Adequacy of Environment















































































Note: (1) Bangladesh (IFPRI) has Vitamin A supplementation for 6 to 24 month olds only.
(2) Indonesia does not have information on prenatal checkups or Vitamin A supplementation.
By wealth
Prevalence of Adequacy of Health

































































Adequacy status in Zimbabwe (2010)
None Food only
Care only Environmental health only










































Adequacy status in Zimbabwe (2010)
None Food only
Care only Environmental health only























































Adequacy status in Nepal (2011)
None Food only
Care only Environmental health only








































Source: Author estimates. 
By wealth
Adequacy status in Nepal (2011)
None Food only
Care only Environmental health only

































Bangladesh (HK, 2010) Bangladesh (IFPRI, 2011) Bolivia (2008) Cambodia (2010)






Two of three adequacies
All three adequacies













































Bangladesh  (HK, 2010) Bangladesh (IFPRI, 2011) Bolivia (2008) Cambodia (2010)






Two of three adequacies
All three adequacies
Source: Author estimates. See Table 5 for the specific components used in each country for the adequacy measures. 
Recent year














































Bangladesh  (HK, 2010) Bangladesh (IFPRI, 2011) Bolivia (2008) Cambodia (2010)






Two of three adequacies
All three adequacies
Source: Author estimates. See Table 5 for the specific components used in each country for the adequacy measures. 
Recent year



















ܪܣܼ௜ ൌ 	ߙ ൅ ߚଵܣଵ ൅ ߚଶܣଶ ൅ ߚଷܣଷ	+	
	 ߛଵଶሺܣଵ ∗ ܣଶሻ ൅ ߛଵଷሺܣଵ ∗ ܣଷሻ ൅ ߛଶଷሺܣଶ ∗ ܣଷሻ	+	






















	 ܧ൫ܪܣܼ௜ |ܣଵ ൌ 0, ܣଶ ൌ 0, ܣଷ ൌ 0	൯ ൌ 	ߙ	
The	coefficients		ࢼ࢏	yield	estimates	of	the	increase	in	the	mean	HAZ	score	of	children	when	a	child	
has	access	to	adequate	levels	in	one	of	the	clusters	only	(and	not	the	others).	That	is:	
ܧ൫ܪܣܼ௜ |ܣଵ ൌ 1, ܣଶ ൌ 0, ܣଷ ൌ 0	൯ ൌ 	ߙ ൅ ߚଵ	
ܧ൫ܪܣܼ௜ |ܣଵ ൌ 0, ܣଶ ൌ 1, ܣଷ ൌ 0൯ ൌ 	ߙ ൅ ߚଶ	


























ܧ൫ܪܣܼ௜ |ܣଵ ൌ 1, ܣଶ ൌ 0, ܣଷ ൌ 1൯ ൌ 	ߙ ൅ ߚଵ ൅ ߚଷ ൅ ߛଵଷ.	

































































































































































































































































Food only  ߚଵ  0.220  1.000***  0.498***  0.140  0.004  ‐0.031  0.055  ‐1.094*  ‐0.187** 
Environment and health only  ߚଶ  0.214  0.863***  ‐0.212  0.059  ‐0.210  ‐0.085  0.570***  ‐0.824*  0.720*** 
Care only  ߚଷ  0.092  ‐0.255***  ‐0.074  ‐0.570***  ‐0.133**  ‐0.158*  ‐0.121*  ‐0.602***  -0.219 
Environment x Food   ߛଵଶ  0.208  ‐0.479  0.671*  0.166  ‐0.478  ‐0.028  ‐0.261  2.107***  ‐0.563** 
Environment x Care  ߛଶଷ  0.525  0.685*  0.951***  0.329**  0.476*  0.418  ‐0.371  1.104**  ‐0.136 
Care x Food  ߛଵଷ  0.172  0.708***  0.331  0.473***  ‐0.090  0.332*  0.241  1.478**  0.240 
Food x Care x Environment  ߛଵଶଷ  ‐0.557  ‐1.175**  ‐1.701***  ‐0.573**  0.012  ‐0.387  0.415  ‐2.559***  0.511 























































































































































































E x F  ߚଵ ൅ ߚଶ ൅ ߛଵଶ  0.643  1.384***  0.957***  0.365**  ‐0.684**  ‐0.144  0.364*  0.188  ‐0.030 
E x C  ߚଶ ൅ ߚଷ ൅ ߛଶଷ  0.832  1.293***  0.665**  ‐0.183*  0.133  0.175  0.078  ‐0.323  0.365 
C x F  ߚଵ ൅ ߚଷ ൅ ߛଵଷ  0.484***  1.453***  0.756***  0.043  ‐0.219***  0.143  0.175*  ‐0.218  ‐0.166** 










































Source: Author estimates. Data for Bangladesh (HK) 2010; Bangladesh (IPRI) 2011; Bolivia 2008; Cambodia 2010; Ethiopia 2011; 
Nepal 2011; Peru 2012; Zimbabwe 2010
Synergies among adequacies


































Source: Author estimates. Data for Bangladesh (HK) 2010; Bangladesh (IPRI) 2011; Bolivia 2008; Cambodia 2010; Ethiopia 2011; 
Nepal 2011; Peru 2012; Zimbabwe 2010
Total effects among adequacies























































































































































































































































































































Electricity    yes  yes  yes  yes  yes  yes     
Radio  yes  yes  yes      yes  yes1  yes   
TV  yes  yes  yes      yes  yes1  yes   
Computer        yes  yes         
Refrigerator  yes          yes  yes     
Garbage disposal        yes  yes         
Mobile/telephone    yes  yes  yes  yes  yes  yes  yes   
Telephone    yes  yes      yes    yes   
Floor type  yes  yes  yes      yes    yes   
Cooking fuel type  yes  yes  yes  yes  yes  yes    yes   
Roof type        yes  yes  yes    yes   
Wall type        yes  yes  yes    yes   
Kitchen        yes  yes         
Bicycle  yes  yes  yes      yes  yes  yes   
Motorcycle  yes  yes  yes  yes  yes  yes  yes  yes   
Car/truck  yes  yes  yes  yes  yes  yes  yes     
Boat with motor  yes          yes  yes  yes   
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Note: In Indonesia dietary diversity based on household (not child specific) information
By wealth
Components of Adequate Food
Resource-poor DD Exclusive Meal frequency Food security
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Note: Exlusive breastfeeding for first 6 months; Complementary feedings from 6 months;
Early initiation of breastfeeding within 60 mins  (100 mins BOL and PER) of birth; 
Continued breastfeeding until 24 months
By wealth
Components of Adequate Care
Resource-poor Exclusive Early initiation Complementary Breastfeeding























































0 20 40 60 80 100












Components of Adequate Environment
Resource-poor Sanitation Community Water
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Note: In Helen Keller (HK) Vitamin A supplementation only for 6 months and older
By wealth
Components of Adequate Health
Resource-poor Vaccinations Prenatal Vitamin A









-4 -2 0 2 4










Source: Author estimates. Data for Bangladesh (HK) 2010; Bangladesh (IPRI) 2011; Bolivia 2008;
Cambodia 2010; Ethiopia 2011; Nepal 2011; Peru 2012; Zimbabwe 2010
By wealth
Synergies among adequacies
Resource-poor Environment & Food Environment & Care Food & Care
Resource-rich Environment & Food Environment & Care Food & Care
